Sequence analysis of the fusion protein gene from infectious salmon anemia virus isolates: evidence of recombination and reassortment.
Studies of infectious salmon anemia virus (ISAV; genus Isavirus, family Orthomyxoviridae) haemagglutinin-esterase (HE) gene sequences have shown that this gene provides a tool for genotyping and, hence, a tool to follow the dissemination of ISAV. The problem with using only the HE gene is that ISAV has a segmented genome and one segment may not tell the whole story about the origin and history of ISAV from outbreaks. To achieve a better genotyping system, the present study has focused on segment 5, the fusion (F) protein gene, which contains sequence variation at about the same level as the HE gene. The substitution rates of the HE and F gene sequences, based on 54 Norwegian ISAV isolates, are 6.1(+/-0.3)x10(-6) and 8.6(+/-5.0)x10(-5) nt per site per year, respectively. The results of phylogenetic analysis of the two gene segments have been compared and, with the exception of a few cases of reassortment, they tell the same story about the ISAV isolates. A combination of the two segments is recommended as a tool for future genotyping of ISAV. Inserts (INs) of 8-11 aa may occur close to the cleavage site of the precursor F(0) protein in some ISAV isolates. The nucleotide sequence of two of these INs shows 100% sequence identity to parts of the 5' end of the F protein gene, whilst the third IN is identical to a part of the nucleoprotein gene. This shows that recombination is one of the evolutionary mechanisms shaping the genome of ISAV. The possible importance of the INs with respect to virulence remains uncertain.